Complicated Josephson structures consisting of several distributed junctions, containing one or more common points are considered. It is analytically shown that such structures must contain an integer number of magnetic flux quanta. It is also shown that in some structures multiquantum formations are preferable. Analytical conclusions are proved by numerical experiments.
It is well known, that magnetic field penetrates in type II superconductors in the form of Abrikosov's vortices, each containing a single quantum of magnetic flux Φ 0 = hc/2e = 2, 07 · 10 −7 gauss · cm 2 . Similar phenomenon is observed in distributed Josephson junctions, where external magnetic field penetrates in it in the form of vortices called Josephson vortices. Though Josephson vortices differ from Abrikosov's ones in the set of parameters (in particular, they have no nonsuperconducting core), they also carry single magnetic flux quantum. The research of high-temperature superconductors is usually based on a model of numerous stochastically positioned Josephson junctions with random parameters (plural Josephson medium). Assuming this medium as a bidimensional analogy of a distributed junction, the magnetic field also penetrates in it in the form of vortices called "hypervortices" and its structure has not been researched in details. Furthermore, the magnetic flux of the hypervortex is assumed now to be equal to Φ 0 .
In this paper the distributed Josephson junction's structure is being considered as a system, formed by several (N) half-infinite distibuted junctions with one common point ( the "Star" topol-ogy), as shown on Let common point has coordinate x = 0 for all junctions, the phase difference of the order parameter in each junction is counted clockwise, and the points of each junction have positive coordinates x ≥ 0. In each junction ϕ(x, t) is given by equation:
where x and t are dimensionless (normalized) coordinate and time, γ -dimensionless dissipation parameter, due to junctions ohmic resistance. The normalized magnetic field in junction is determined by relation h (x, t) = ∂ϕ (x, t)/∂x. For infinite junction there are isolated solutions [2] ϕ 0 (x) = 4 arctg e x , the Josephson magnetic vortex given by h 0 (x) = dϕ 0 (x)/dx = 4e x 1 + e 2x and the value of it's magnetic flux is
At the point x = 0 the following conditions must be satisfied:
where (2a) means the phase of the order parameter is determined accurate to 2π , (2b) -the equality of magnetic fields at x = 0. For isolated stationary distributions of the magnetic field in the system being discussed it is necessary to suggest, that in all of the junctions the Josephson vortex is realized , and its magnetic flux is equal:
From the equation (3) under the condition (2a), it's easy to find that the system under investigation contains only integer number of magnetic flux quanta.
On account of boundary conditions (2a), (2b) and the following requirement
, it can be shown that numerical solution of the equation (1) leads to symmetrical distributions of the magnetic field in the system, (the example is shown on the Figure 2 , N = 5, the overall magnetic flux is equal to 3 × 2π) Figure 2 : The example of allocation of magnetic field in the system on figure 1 By numerical simulations of the equation (1) it was obtained that the stationary states of the system with low number of magnetic flux quanta φ/2π are stable, and with great number of quanta -unstable (table 1) .
It's easy to show, that in any complicated Josephson system, composed of a large quantity of distributed junctions, connected in a random manner, multiquantum magnetic formations are possible, like in the system on figure 1. Some of them may be stable, others -unstable, depending on the number of quanta and stochastic parameters of the system.
Since the high-temperature superconductor is the plural Josephson medium, the penetration of magnetic field in it should happen in the form of the hypervortices, each of them carries more than one magnetic flux quantum that is in contrast to type II superconductor and distributed Josephson junctions.
The result obtained should be taken in account while investigating phenomenological electrodynamics of high-temperature superconductors. 
